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EXTREME SRE88TOE LUBRICANT 

Tinmrw ™ ™* thvwhtiw 

1# jjnmir tlw Tnvwit.lW . . ustrial ext re,>ie pressure 

^is invention relates to ™*» S ~£ ^ ^ eimdLl 

gear lubricants having enhanced oxidativ 

stability. 

2 . BSSSriBt**^^ lubri cants are used 

maustrial extreme pressur ^ f ^ e " manuf acturing and 
i„ practically every «*~V° £ lubri cants are most 

processing industry ^^\ s Auction gears, 
frequently used in sucn co y tfae 

ttree recognxsed «»» ^ or Es > gear oils. In 

.est iwortant are the extreme p corrosion and 

addition to protecting »et.l arts^ t ^ 
thermal and oxidative ^TtS* - other «. °* 
provide protection ^/^re based on petroleu*- 
aechanical dxstress. ^ pettol eu»-based EP oil. 

b ased or synthetic ^^^^J*-* ferial such as 
are usually prised of a petrol oorr osion 
.ineral oil. an entrant an ant ^ ^ 
inhibitor, and ^ « ^^ terial u placed with such 
^ett: suh^s r hydrocarbons, esters, ..glycols. 
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silicate esters, polony! 
particu lubrica nts tend to a visC osity 

:rr h t g r:u«- • 

based lubricant.. Because i ^ 1Mt 15 years, 

ratings 

ge ar oil. •» «*i eotea " " ^rter service life due to 
lich =au»e. » correspond! »g lysh i3 always a 

^rtl ^ oxidative ca « provide enhanced 

— ed^^r^^nce. ~ — 

stability, and ^ INVBOT ION 

BTOJMAR^ 07 THE COB posxtron 

It Ma been discovered -^^^ w„ich has a 
which is -prised 0f ;.^ Hoo centisto*es . KHTC, 
viscosity of fr=» « "f'**^** a «onoc»rbo*ylic acid 
,h> a polyol ester made by reac H fcas at 

having frl . *» » <="*°" ^ • 3 

alcohol ^~^ 5 ', ' M . t „»t 2500 Baltons; 
Secular .eight of fro* about 7 s type e!tt re»e 

(d , an antioxidant, (.) » £ lty « 15 ..-c equal 

Assure additive bavin, a specific , ^ 
Ti.0", a viscosity in «"*-^ L „ «... % boron by 
7olor according to » weight ewJa i to !.«« 

weight egual to 0.36! * sui£ur fcy TOigh t 

t phosphorus by weight eoual to 1 gM r 
equal to !».. » ££0rdS " t^lve and thermal stability, 
tubricant having enhanced ive to petroleu»-based 

and higher * is °° 3 "Ulster-based !ubri=ants. 
iubricants and other polyol 

DBSOBWWX •» "« ™" elample3 , or where 

other than U. - n X; jessing quantities of 
otherwise indicated, all n 



PCTAJS94/09134 



yjO 95/06700 



10 



15 



20 



25 



30 



paction conditions used herexn ~ 
ingredients or rcact^ ^ by 

understood as -difxed ^ ^ 

-about". nle fins which can be use ich 

The poly-a-°l efins inV ention are those v 

compositions according to the xnve ^ centis toKes 

compoS . .* v m the range of from nolv _a-olef ins 

tD tose which have a viscosity xnthe «^ Th e amount 
^ ^TLkes to about 10 centxstoKes . iti ons 
4 centistokes ^ used m w e 

% noly-«-ol efin «» ich Can raMe fr om 20% by weight to 

• -n the invention can range tr ^ 
acC ordxng to the ^ fce in ^ 

90% by weight a»» 

4-n 55% by weight range. ^ CC npositxon 

t0 5 le polyol e S ters which can b £ ^ fce 

^ invention are tno* carbon 

functionalities •* » „ Mp entyl JlK" 1 < 2 ' 2 2 . 
itolted to such P°W° 15 " " ny lolethane l*-*** 1 2 
, 3 _ pr opa»ediol> . «i„eth,lolpropane C* 

dipentaerythritol ^ ^ 

^ iar9 ° nie tr^y^^- — - 

M ^entxon > e3terB „„ c » can 

„ ol edar - wlth tfcose hav^gj » Qf 

es«r which °»» *» U " . £rOT 5% by weight to 
50% by weight and will P 

L 30% by weight range. ^ CO mposxtxons 

The polybutenes which can be - haV xng 
the invention are poiybur Da itons 
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antioxidants a» te , available and . 

4 - hydro j^ ST. «^ ;s ^JS^-- available 

Irg anox- * and dibutyldiP^ Qf ciba „ 

Bi xture of diocry a wa-M* P 5 _ di -tert- 

COBB ercially as thiodiethylene ^-(3,* di octyl- 

Ceigy and -^y«ocinna»ate and a w * iC h 
butyl-4-hydroxy) nyd Tne amount of antiox on 
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rably be ~ . tne 

, «hich can be used in ^ 
range. ^.-ssure additive vhicn the rmaliy 

The extreme pressur inven tion are * 

•tions according to the ditive s such as 

l^^**"^ Toil additive and the !£- 
S 5045 industrial gear oil physical 

LUbriZ ° 1 1 BP additive will have tb. » ^ ^ i Q22; 
A typical ^vity 0 * ^ l4 . 3 ; P> 

PrOP6rtl "J i ^ist^ • 100 ^Tb O -n by weight 
(2) ~ S ZZ l V *** ^ "light egual to UU (7) 

e ^ lt0 h oru 'by -ight egual to l-^ presSU re 

% Phosphorus y ^ aBOUnt of ing to 

weight equal to ^ coBpOSi tions 

add itive which can be ^ ^ ^ to J% Y 

the invention can rang ^ by weight 

and will P-ferably b to ^ invention 

are typicaUY » ade by 
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40 



PB 3 



_52.1. 
12.0. 
33. 



J6. 

j.2.0^ 
J$. 5_ 
0.20^ 
0.20_ 



40.1 

J.2.0. 
45.5 
0.20_ 
.20 



J4.6^ 
j.2.0. 
51. 0^ 
J).20_ 
0.20_ 
2.00^ 



29. 1_ 
j.2.0. 
56.5. 



0.20^ 
2.00 



rang© of tr ° 

JTpS*. VUOOSitJ ? Tss S-»0 Option 
nm *er •» pro toool for each 

Stability 

O o»positloi» o£ »» - 




i« I Trace 

¥^ S?rSSS • USS S-200 oxidation Stabile 

\. pour Point 8 210 -F an USS ity Te st 

3 _ % viscosity m oxida tion Stasia, y 

4 . r/ecipitation *— * in 
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The d 'lues 3 ^ d ex for a typical 

^ "T^O - neater the ' 
Jsed l^ricant is ^'^^ lubricant's 
petroleum-based ^ a par ti re . The 

viSCOSitY r,an,e as a function o * ^ ^ 
viscosity P^^fbetter a particular 

pour poxnt for pt)xnt the therefore, 

«.♦»- » at «• ^tvucStv i— - 

WWioWt «U Oo te . The % vxsc ^ ^ 

*~ M " eI 0 ss -* ^.tU-— ~ 

^"Vion nu»>*r under the «» 1MS tha „ ..1. 

a nd is 

typically o. ^ Te nde»cy 

t of X.ubrica»t composition o iubrican t 

Bf feet of W» ^ of three 9 lS 

The - otong J ermined by the Panel «* ^ ^ 
compositions w- ^-- e ^ tendency - ^ 

^ V^hat a particular «X ^ 

^trU^ — in °Tb?the veigbt gain of 
decomposition prod ^ Beasure d by th the 

el evated temperatures ^ ^ test. J* icular 

a panel, i» rolUl9 ' r the tendency of a P 
the greater « conditions. 
» l9ht decompose under the «* • „ th. 

lllb ricant to a ^ Lt * of! .(»> 46 - 8% 

101,11 ! ua s comprised, i» % of ; o „o- and 

invention and «- » . »i««e <* ^ 

—»* " toi ester of iso-C and «"* " Ina „pol« 
aipentaerythrit^ es 5 _ 0 ^ , 10 0 e. 3 ^ 

ha ving » viscosrt - 0 . 20i Irg anox * ^ , 

— ^ 0 ^ ^i=ant ^^oie^ased 

Ind-trUi *~ t^^; P*— d ,ear 

. C was a swi* 
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a tVpiC al E ♦ 5045 IS 

™ in ie d»oina « - sor£aoes a t 
.""^s vhen in V pa „ el co xe «st. 

ae co»P«» l °" P *°L 8 „ aeasured W the * it ion 

•»"" ate Trr^ that ^a\eVed tendency to 

* s ^ invention, to XSO 220 

tor. .olia "Ustrial «-* J* utriwl* S«« 1S 

petrol.»»-»»« a adalti ,e «<* » 1 tew eratore 

Urisol- » J the ^unt of „„ 

„„st e««ti« •» lobrio an» *» ^ havin, at 
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.*od is based on federal T ^ M . 

Method 3»« ! coter, » 

»»»»• » oael „ a to a dull 1UrtM 

equivalent. x is polishe ^ ^ 

^ » alu»i»» te't P petroled ^ 

„ith tl» — 1 V °;'' 0 „ rflltt— te00t is placed 

«ei g hed to the -earest 0^ ^ ^ panel * ^ 

oil „ pcured xn«Jh in the siidW Pane' J. 

^ the ~^hod, ^ ^ « r „ ^ 

the poli.hed^» a ab ove ^ redbya 

— StrlP „r"y- *■ """"Tthe test panel. ««• 

tightened verted are mto <*= ^gbout the 

i, splashed onto ^ «. per ^ oveEr 

nation of the ^en the «* l£ several 

period o£ * f^, te ,o,ed. and washed 

the coKer panel is 
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What is claimed is: lubric ant composition 

comprising: (a) a ^poly centist okes 6 100-O (b) 

about 4 centistokes to about 1 ^ a 

a polyol ester wherein the «^ carbon atoms a nd 

m onocarbo*ylic acid havxng - ^ afc least 3 

herein the having a molecular 

alC ohol ^^^^^SJaat 2500 Daltons; (d) an 
weight of from about 700 to a ext reme pressure 

antioxidant; (., a sulfur/phosphoru. 

active having a •i-^^^^ £ U.„ color 
a viscosity in centxstokes 6 10 « ^ 
according to ASTM D 1500 equal ^ % f % 

equal to 0.36; % nitrogen by -^Ifur by weight 
phosphorus by weight equal to 1.61. 
equal to 19.6. 

100°C. 

^ion of claim 1 wherein said polybutene is 
3 . The composition of claim . weight of from 

a polybutene oligomer having a molecular weig 
1,000 to 1,500 Daltons. 

combination of (i) and (ii) . 

5 The composition of claim 1 wherein said polyol ester 
is trimethylolpropane tripelargonate. 

.,. on of cl aim 1 wherein the molecular of 
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7. The composition of claim 6 wherein said molecular 
weight is from about 480 to about 1,400. 

8. The composition of claim 1 wherein the amount of said 
5 polyol ester in said composition is from about 5% by weight 

to about 50% by weight. 

.9. The composition of claim 8 wherein the amount of said 
polyol ester in said composition is from about 10% by 
10 weight to about 30% by weight. 

10. The composition of claim 1 wherein the amount of said 
poly-a-olefin in said composition is from about 20% by 
weight to about 90% by weight. 

15 

11. The composition of claim 10 wherein the amount of said 
poly-a-olefin in said composition is from about 25% by 
weight to about 55% by weight. 

20 12. The composition of claim 1 wherein the amount of said 
polybutene in said composition is from about 1% by weight 
to about 70% by weight. 

13. The composition of claim 12 wherein the amount of said 
25 polybutene in said composition is from about 20% by weight 

to about 60% by weight. 

14. The composition of claim 1 wherein the amount of said 
antioxidant in said composition is from about 0.05% by 

30 weight to about 1.0% by weight. 

15. The composition of claim 14 wherein the amount of said 
antioxidant in said composition is from about 0.2% by 
weight to about 0.8% by weight. 



35 



16. The composition of claim 1 wherein the amount of said 
extreme pressure additive in said composition is from about 
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1% by weight to about 3% by weight* 

17. The composition of claim 1 wherein the amount of said 
extreme pressure additive in said composition is from about 

5 1.5% by weight to about 2.5% by weight. 

18. An extreme pressure gear lubricant composition 
comprising: (a) from about 20% by weight to about 90% by 
weight of a poly-a-olef in having a viscosity of from about 

10 4 centistokes to about 100 centistokes @ 100°C; (b) from 
about 5% by weight to about 50% by weight of a polyol ester 
wherein the carboxylic acid component is a monocarboxylic 
acid having from 5 to 18 carbon atoms and wherein the 
polyol component is polyol having at least 3 alcohol 

15 functionalities; (c) from about 1% by weight to about 70% 
by weight of a polybutene having a molecular weight of from 
about 700 to about 2500 Daltons; (d) from about 0.05% by 
weight to about 1.0% by weight of an antioxidant; (e) from 
about 1% by weight to about 3% by weight of a 

20 sulfur/phosphorus type extreme pressure additive having a 
specific gravity § 15.6°C equal to 1.022; a viscosity in 
centistokes @ 100°C equal to 14.3; color according to ASTM 
D 1500 equal to 4.0; % boron by weight equal to 0.36; % 
nitrogen by weight equal to 1.21; % phosphorus by weight 

25 equal to 1.61; % sulfur by weight equal to 19.6. 

19. The composition of claim 18 wherein said is selected 
from the group consisting of: (i) thiodiethylene bis- (3,5- 
di-tert-butyl-4-hydroxy) hydrocinnamate, (ii) a mixture of 

30 dioctyl- and dibutyldiphenylamines and, (iii) a combination 
of (i) and (ii) . 

20. The composition of claim 18 wherein said polyol ester 
is trimethylolpropane tripelargonate. 

35 

21. The composition of claim 18 wherein the molecular of 
said polyol ester is from about 270 to about 1,900 Daltons. 
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22 • The composition of claim 21 wherein said molecular 
weight is from about 480 to about 1,400. 

23. The composition of claim 18 wherein the amount of said 
5 polyol ester in said composition is from about 10% by 

weight to about 30% by weight. 

24. The composition of claim 18 wherein the amount of said 
poly-a-olefin in said composition is from about 25% by 

10 weight to about 55% by weight. 

25. The composition of claim 18 wherein the amount of said 
polybutene in said composition is from about 20% by weight 
to about 60% by weight. 

15 

26. The composition of claim 18 wherein the amount of said 
extreme pressure additive in said composition is from about 
1.5% by weight to about 2.5% by weight. 

20 ^ 27. An extreme pressure gear lubricant composition 
comprising: (a) from about 20% by weight to about 90% by 
weight of a poly-a-olefin having a viscosity of from about 
4 centistokes to about 10 centistokes @ 100°C; (b) from 
about 5% by weight to about 50% by weight of 
25 trimethylolpropane tripelargonate ; (c) from about 1% by 
weight to about 70% by weight of a polybutene having a 
molecular weight of from about 700 to about 2500 Daltons; 
(d) from about 0.05% by weight to about 1.0% by weight of 
an antioxidant is selected from the group consisting of: 

(i) thiodiethylene bis-(3,5-di-tert-butyl-4-hydroxy) 
hydrocinnamate, (ii) a mixture of dioctyl- and 
dibutyldiphenylamines and, (iii) a combination of (i) and 

(ii) ; (e) from about 1% by weight to about 3% by weight of 
a sulfur/phosphorus type extreme pressure additive having 
a specific gravity Q 15.6°C equal to 1.022; a viscosity in 
centistokes © 100°C equal to 14.3; color according to ASTM 
D 1500 equal to 4.0; % boron by weight equal to 0.36; % 
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nitrogen by weight equal to 1.21; % phosphorus by weight 
equal to 1.61; % sulfur by weight- equal to 19.6. 

28. An extreme pressure gear lubricant composition 
5 comprising: (a) from about 20% by weight to about 90% by 
weight of a poly-a-olef in having a viscosity of from about 
4 centistokes to about 10 centistokes 8 100°C; (b) from 
about 5% by weight to about 50% by weight of a mixture of 
mono- and dipentaerythritol esters of iso-C 5 and n-C 9 

10 carboxylic acids having a viscosity of about 5.0 Cst @ 
100°C; (c) from about 1% by weight to about 70% by weight 
of a polybutene having a molecular weight of from about 700 
to about 2500 Daltons; (d) from about 0.05% by weight to 
about 1.0% by weight of an antioxidant is selected from the 
.15 group consisting of: (i) thiodiethylene bis-(3,5-di-tert- 
butyl-4 -hydroxy) hydrocinnamate, (ii) a mixture of dioctyl- 
and dibutyldiphenylamines and, (iii) a combination of (i) 
and (ii) ; (e) from about 1% by weight to about 3% by weight 
of a sulfur/phosphorus type extreme pressure additive 

20 having a specific gravity @ 15.6°C equal to 1.022; a 
viscosity in centistokes 6 100°C equal to 14.3; color 
according to ASTM D 1500 equal to 4.0; % boron by weight 
equal to 0.36; % nitrogen by weight equal to 1.21; % 
phosphorus by weight equal to 1.61; % sulfur by weight 

25 equal to 19.6. 
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